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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 10 ot « 23 » 4 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JIUCHUIUIMHBI COCTaBJIIEHA C Y4YeToM TpeboBaHWi deaeparbHOro
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 09.03.02 MHOpMarmoHHbIe CHCTEMBI W TEXHOJOTHH, YTBEP)KICHHOTO
12.03.2015 roma, paccmoTpeHa u onoOpeHa Ha 3acenanuu kadeapst OMUC «  » 20
rojia, IpoToKoa Ne

PazpaboTumk:
noreHT kad. OMUC E. A. lllenpmuna

3aBeayromuii ooecneunBaroniei kad.
OMUC H. I". bBoposckoit

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ®BC JI. A. Koznosa

3aBeyroNInid BEITyCKAOIIEH Kad.

OMUC H. I'. bBoposckoit
OKCIIEepTHI:

[Tpodeccop kadeapor

SKOHOMHYECKOI MaTeMaTHKH,
WH(POPMATUKHU U CTATUCTHKHU
(BMHUC) . T. bopoBckoi

[Tpodeccop kadenpor

SKOHOMMYECKON MaTeMaTHKH,

WH(OPMATUKHU M CTaTUCTUKHU

(BMHUC) C. U. KonecnukoBa
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enpr0 TUCIUTUIMHBI SBISETCS M3YYCHHE OCHOBHBIX JUCKPETHBIX MAaTEMaTHYECKUX CTPYKTYP IS
MCIOJIb30BaHUS B IPOPECCUOHATBLHOM JIEATEIIBHOCTH.

1.2. 3agaum IMCHUIIITHHBI

—  pa3BUTHE Y CTYJICHTOB HABBIKOB CaMOOOYYEHUs (TOM YHCIIE, KOTHUTUBHBIX) U TPUMCHEHUS
HH(pOPMAITMOHHO-AJITOPUTMHUIECKUX CTpareruw, YBEIMYMBAIONIUX  BEPOATHOCTH MTOJTYYCHUS
MOJIOKUTEIIBHOTO Pe3y/bTaTa Mpy PEIICHUH MPAKTUISCKUX 33134,

—  Ppa3BUTHE y CTYAECHTOB CITIOCOOHOCTH K M3YYCHHIO U MPOTHO3UPOBAHUIO TIPOIIECCOB U SIBJICHUI
13 o0yiacTu ux Oyaymel AesTeNbHOCTH;

— ¢opMupoBaHUE 3HAHUU W YMECHHI, 00pa3ylOIIUX TEOPeTUYECKU (DyHIaMEHT, HEOOXOIUMBIi
JUTSL TIOCTAHOBKHU M PEIIeHUs 3a7ad B o0imacTu WH(OPMATHKHU, KOPPEKTHOTO MOHUMAHHS OTPaHHYCHUH,
BOZHHMKAIOIIUX IPH CO3JIaHUHM BBIYUCIUTEIBHBIX CTPYKTYp, aJTOPUTMOB M TIpOrpamMm 0OpabOTKH
uHpOpMaLIUH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnurnnuna «/{uckpernas maremaruka» (b1.5.20) otHocurcs k 610Ky 1 (6a3oBast 4acTh).
[TpeamecTByOIIMMY  TUCHMIITIMHAMY, (OPMHUPYIOLIMMHM  HadajbHble 3HAHUSA, SBISIOTCS:
WNudopmarnka, Jlornueckre ocHoBel 9BM, OCHOBBI aITOPUTMU3AINH U TIPOTPAMMHUPOBAHHUS.
[TocnenyromumMy IUCUUIUIMHAMU SIBIIIOTCA: BbruMciauTenbHas maremaruka, Maremarnueckue
metonsl B uHpopmaruke (I'TI03).

3. TpeOoBaHus K pe3yJibTATAM OCBOCHUS AHCHMILINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HAIPaBJiIeH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIIU:

—  OIIK-2 ciocoOHOCTBIO HCITOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccuoHanbHON AEATeIbHOCTH, MPUMEHATh METOABl MaTEeMaTHUYeCKOro aHalu3a U MOAETUPOBAHUS,
TEOPETHUYECKOTO U AKCIIEPUMEHTAIILHOTO UCCIICIOBAHNS,

B pesynbrare u3ydeHus TUCHUIUIMHBI 00Y4atoIUiCs JOIKEH:

- 3HATb OCHOBHBLIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUIINIMH, MCTOAblI MAaTCMAaTUYCCKOI'O
aHaJIM3a U MOJIEIIMPOBAHMSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIbHOTO UCCIIEJOBAHNUS;

— yMeThb WCIOJNb30BaTb OCHOBHBIE  3aKOHbl ~ €CTECTBEHHOHAyYHbIX  JWCIUIUIMH B
npodeccuoHaNbHON NeATEeIbHOCTH, MPUMEHSATh METOIbl MaTEeMaTUYeCKOro aHalu3a U MOJECIUPOBAHUSA,
TEOPETHUYECKOTO U AKCIIEPUMEHTAIILHOTO UCCIICIOBAHNS,

—  BJIaJeTh HaBBIKAMHM MPUMEHEHHUS 3aKOHOB €CTECTBEHHOHAYUYHBIX MUCLUIUIMH MPU PELICHUU
npodeccruoHaNbHBIX 3a/1a4;

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IWHHUIBI U Tpe/CTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Busl yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl
3 cemectp
AynuTOpHBIE 3aHITUA (BCETO) 54 54
Jlexun 18 18
[TpakTuveckue 3aHATUS 36 36
CamocrositenpHas pabota (Bcero) 54 54
[TpopaboTka JEKIIMOHHOTO MaTepraa 14 14
CamocTosTenpHOE U3ydYeHHEe TeM (BOITPOCOB) 20 20
TEOPETUYECKOM YacTu Kypca
[ToarotoBka K MpakTH4YECKUM 3aHATHSIM, CEMUHApam 20 20
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Bcero (6e3 sx3amena) 108 108
[TonroToBka u caada SK3aMeHa 36 36
OOGmmas Tpy10eMKOCTb, 4 144 144
3auetHbie EquHUITBI 4.0 4.0

5. Conep:xaHue TMCHMILTUHBI

5.1. Pa3zaesnl JUCHUIIMHGBI 1 BUALI 3aHATHA
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Taduie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

= Y Z £
- = d  g¢ 5 2
by 8 < S 2 0
Ha3Banus pa3zienoB AUCHUILIUHBI & ) . o 9 g5
= = = 50 ==
Q. < O 0 & =
= @) M & @ S
3 cemecTp
1 MHOXeCTBa ¥ X CIICIU(PUKALIAHN. 2 4 4 10 OIIK-2
Omnepanuu HaJ KOHEYHBIMA MHO)KECTBAMH
2 MHoxecTBa ¥ OTHOLIEHUS. AHAITN3 2 6 4 12 OIIK-2
OMHAPHBIX OTHOIICHUH, 3a/IaHHBIX MaTPULICH
3 YacTU4YHO-YIIOPSI0YEHHOE MHOKECTBO 0 0 4 4 OIIK-2
4 OyHKUMU ¥ OTOOpAKEHUS 1 0 4 ) OIIK-2
5 AnreOpa JIOTHKH, JIOTHICCKUE (QYHKITHH. 4 OIlK-2
Omnepanuu JOrMKH BbICKa3bIBaHUI
6 OCHOBBI KOMOMHATOPUKH 4 0 4 8 OIlK-2
7 I'enepupoBaHre KOMOMHATOPHBIX OOBEKTOB 0 8 6 14 OIIK-2
8 KoMmOuHaropHble KOHPUTypaluu 0 0 4 4 OIIK-2
9 OcHOBHBIE IOHATHS TEOPUH IpadoB 5 6 6 17 OIIK-2
10 IIpencrasnenne rpada MaTpuiieit 0 6 2 8 OIlK-2
CMEXHOCTH, MHIUACHTHOCTH U CIUCKAMHU
CMEXHOCTH
11 MuHuMu3anus u peanuzauus QyHKIUHA 0 6 4 10 OIIK-2
anreOpbl TOTUKH
12 3akoHb! (YHKIIMOHUPOBAHUS aBTOMAaTOB 0 0 4 4 OIIK-2
13 Cxemsbl aJITOPUTMOB 0 0 4 4 OIIK-2
Htoro 3a cemecTp 18 36 54 108
Hroro 18 36 54 108

CornacoBaHa Ha noptane N2 25286



5.2. Conepskanue pa3ieioB JUCUMILIMHBI (110 JEKIMAM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.

Tabnuna 5.2 — ConeprkaHue pa3ie’aoB JTUCITUILINH (10 JICKITHSIM)

3 i
HaszBanus pasnenos CopeprkaHue pa3aesioB JUCHUILTUHBI 10 JEKIUSIM 35" S E
= i
2 o o
= e =
3 cemecTp
1 MuoxecTBa 1 HX OnpeneneHre MHOXKECTBA, IEMEHTA MHOXKECTBA, 2 OIIK-2
crennuKaIum. MOJAMHOKECTBA, CIIOCOOBI 3aJaHUSI MHOXKECTBA.
Onepanuu Haj Onepauuu 00beIUHEHUS, IEPECEUeHNUs, Pa3HOCTH,
KOHEYHBIMU nomnonHeHus. CBoMCTBa onepannii HaJi MHOKECTBAaMHU.
MHOXECTBaMH Huarpammbl Benna.lIpsimbie mpou3BeneHus
MHOecTB. OnpezeneHue npsMoro Npou3BeICHNUS.
[Tpumepsl. Teopema 0 MOIITHOCTH MHOXKECTBA,
00pa30BaHHOIO JIEKAPTOBBIM POU3BEACHUEM N
MHO>KECTB.
Hroro 7
2 MHoOxecTBa U OtHoueHus1, cBoMcTBa oTHOLIEHUI. OOpaTHoe 2 OIIK-2
OTHOIICHUS. AHAIIN3 otHomenrne. O6pa3 u mMpoodpa3 MHOKECTBA A.
OuHapHBIX oTHOIIEHUH,  OOnacTh onpeaeneHUs U 00JacTh 3HAYCHHUS
3a1aHHBIX MaTpULIEH OounapHoro otHoueHus R. Komnosunus oTHomeHui.
CrneunanbHble OMHAPHBIE OTHOIICHHUS, CBOMCTBA
OWHAPHBIX OTHOIICHUH: pEIICKCUBHOCTD,
aHTUPE(PIECKCUBHOCTD, CHMMETPUYHOCTb,
AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD,
AQHTUTPAaH3UTUBHOCTb. OTHOIIEHHE YKBUBAJIEHTHOCTH.
OTHoleHUEe NopsiIKa: MOHATHE NMPEANopsIKa Ha
MHOKECTBE A, YaCTUUHOTO MOPSIIKA, TUHEWHOTO
nopsaka. [loHaTrs HaubobIIEero 1 HAMMEHBIIETO
AJIEMEHTA YaCTUYHO YIOPSAI0YEHHOTO MHOXKECTBA.
Hroro 7
4 Oynkunu u Onpenenenue GpyHKIUN U oToOpaxeHus. [lonsTue 1 OIIK-2
0TOOpakeHUs oOparHo#l pyHKuMU. ['paduky, KOMIO3UIUSA
rpaduKoB, MOHATHE COOTBETCTBHs. CBOICTBA
COOTBETCTBHH.
Hroro
5 AnreGpa norukH, Anrebpa JOTHKH, JOrHYecKue GPyHKIMU (MU 4 OIIK-2

JoTH4ecKue QyHKINU.
Onepanuu JOTrUKH
BBICKa3bIBAHU I

nepekoyareabHble QYHKIIUU U CITIOCOOBI UX
3aganus). Cyneprno3uuuu 1 GopMyIIbl.
[Ipencrasnenue goruueckux GyHKIUN pa3TuIHBIMU
dopmynamu. DKBUBaJICHTHbIE (PaBHOCUIIBHBIE)
¢byukuuu. CyiiecTBeHHbIe U (PUKTUBHbBIE
nepemeHHsble. J[BoiicTBenHbIe QpyHKIMU. ByneBa
anreOpa GyHKIIUH U SKBHBAJICHTHBIC TPEOOpa30BaHUS
B Heil. Onpenernenue OyneBoii anreOpsl GyHKIUH.
OcCHOBHBIE CBOMCTBA (aKCHOMBI) OyJIE€BBIX OIEpaIuii:
aCCOLMAaTUBHOCTb, KOMMYTAaTUBHOCTD,
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TUCTpUOYTUBHOCTD, MTpaBmiia e MopraHa u T.A.
[IpaBuna noacTaHoOBKH U 3aMeHbl. CrielnaibHbIe
Pa3I0KEeHUS IEPEKITI0YaTEeIbHBIX (PYHKIIUHN.
CogepiiienHble HOpMasbHbIe (popMmbl. Onpenenenus
COBEPIICHHON JTU3BIOHKTUBHON HOPMaIbHOUN (hOPMBI
(CAH®) u coBepiiieHHON KOHBIOHKTUBHOM
HopmanbHOH (hopmbl (CKH®). CoctaBnenune CIIHD u
CKH® no Tabnunam uctunuoctu. [Ipusenenue k
CAH®. ITonsiTue MU3bIOHKTUBHOM HOPMaJIbHOM
dopmel (JITHD). IToctpoenne THD ¢ momMorbso
HKBHMBAJICHTHBIX MpeoOpa3oBanuii. [lepexon ot
KOHBIOHKTHBHOHM HOpManibHOU hopmbl (KHD) k JIHD.
[IpaBuno «pacmennenus» s nepexona ot JHD k
CAH®. Ilpusenenne k CKHO®. ITonstue KHO.
[Toctpoernne KH® ¢ momoIibo 3KBUBaI€HTHBIX
npeodpaszoBanuii, nepexoxn ot JH® xk KH®. IIpasuino
«pacuerieHus» i nepexoaa or KH® k CKH®.
Munummu3anus J10ruyeckux (IepeKIo4aTeIbHbIX )
¢byukuwmii. Teopema 0 BOSMOKHOCTH M OIHO3HAUHOCTH
MPEJICTABJICHUS JJOTUICCKUX (DYHKITHI B BHJIC
COKpAIEHHOW JU3bIOHKTUBHON (KOHBIOHKTUBHON )
HOpMaJIbHOM (GopMbl. [TOHATHE UMIUTHKAHTHI.
Tynukoseie JJH®. [Tonsitue Munnmansuo JIHO
(MIAH®). I'padpuuecknii cnocod nocrpoenre MIHO.
[TonHoTa cuctemsl joruueckux (yHkiuii. [lonstue
MOJTHOM CHUCTEMBI JIorHdeckux (GyHkuii. Teopema o
dbyukuroHanpHOU nonHote. OnpeneneHue dazuca.
[Tpumeps! pyHKIIMOHAIBHO-TTOTHBIX 0a3ucoB. CBA3b
OyneBoii anredpsl U Teopuu MHOXkecTB. [loHsTHE
OyneBoit anre6psl MHOXKECTB. Teopema 00
n30MOpGHOCTH OyNIeBOI anreOpbl JIOrMUECKUX
¢byHKUM 1 OyneBoi anreOpbl MHOXKECTB.
Paspemmmele u Hepa3pemMeble mpooneMbl. CXeMbl
anropuTMoB. CXeMbl TOTOKOB JIAHHBIX.

Hroro
6 OcHOBBI OcHoBbl kOMOMHaTOpuKH. OO1IME TpaBUIa 4 OIIK-2
KOMOWHATOPUKHA KoMOuHaTOpuku. @opMyIa BKIIOUESHUH 1

BBIKJIFOUeHUH. [IpaBuia cyMMbl M IPOU3BEACHHUS.
[Tpumeps! pemienus 3anad. Kpyru Oitnepa. Turnst
paccTaHOBOK. Pa3melienus ¢ moBTOpeHUsIMU U 6€3
HuX. OCHOBHBIE IPU3HAKU PACCTAHOBKH THUIIA
«pa3MelIeHMs ¢ TOBTOPEHUSIMMW». Teopema o
KOJIMYECTBE TAaKUX paccTaHOBOK. OCHOBHBIE
NPU3HAKU «pa3MeleHns 6e3 moBropenuii». Teopema
0 MOJICYETE YHCIIa PACCTAHOBOK YKAa3aHHOT'O THIIA.
[TepecTaHOBKM C TOBTOPEHUSMH U O€3 HUX.
OcHOBHBIE IPU3HAKHU TIEPECTAHOBOK 0€3 MOBTOPEHUIA.
Teopema o mozcuere yncia pacCTaHOBOK YKa3aHHOTO
tuna. [lepectaHoBKU ¢ moBTOpeHUsIMU. Teopema o
MIOJICUETE KOJIMUYECTBA TAKUX N1EPECTAHOBOK.
Coderanus ¢ TOBTOpeHUsIMU U 03 HUX. OCHOBHBIC
NPU3HAKU coueTaHui 6e3 moBTopenuil. Teopema o
MOJICUETE KOJIMYECTBA TaKUX coueTaHuil. OCHOBHbIE
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9 OcHOBHBIE MTOHATHUS
Teopuu rpadoB

Hroro 3a cemecTp

MPU3HAKU COYETAHUH ¢ TOBTOpeHUsAMH. Teopema o
MOJICYETE KOJIMYECTBA COYETAaHUM C TOBTOPEHUSIMHU.
OcHOBHBIE CBOMCTBa coueTanuil. [IponsBoasiue
¢bynkiun. TUoOBBIE 33/1a41 M UX PEILICHHS.

HUroro

OnemenTsl Teopun rpadoB. OCHOBHEIE OMIPEICICHHS,
tumbl Tpados. Onpeaenenue rpada, BEpIIMHbBI, pedpa
(myru, neTau, 3BeHa), OTHOIICHUE UHIIUACHTHOCTH,
crerneHb BepiuHbl. OCHOBHBIE TUITHI TpadoB (oprpad,
Heoprpad, yaurpad, MynsTurpad, noiaHsli rpad).
MapupyTsl, 1ienu, ukisl. CBa3HOCTh. [pad Tuma
«ZIepeBoOy, 0CTOB, pa3pe3. [Linanapusie rpadml.
CnocoOsbI 3a1anus rpado. Marpuiia MHIUIEHTHOCTH
JUIsl ODUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO
rpada. Criucok pebep. Marpuiia CMeXHOCTH IS
OpPUEHTUPOBAHHOTO U HEOPHUEHTUPOBAHHOTO rpada.
Omnpenenenue myTed U Kpardaumux myTei B rpadax.
Junamuueckoe nporpaMmmupoBanue. Pemenue 3amaq
Ha ero MPHUHIIMUIAX.

Hroro

5
18

OIIK-2

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCUMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbLTy IIUMH)

U o0ecneynBaeMbIMU (IOCJSAYIONIUMHI) JUCHUIIIMHAMUA

Paznensr TuCHUIIIMHBI ¥ MEKIUCIUIUTMHAPHBIE CBA3H C 00ECIIEUMBAIOUIMMHU (MIPEABIAYIINMHI) U
obecrneunBaeMbIMU (ITOCIEAYIOIIMMHI) TUCIUILIMHAMY Npe/ICTaBleHbl B Tabuuie 5.3.
Tabnuua 5.3 — Paznenbl IUCHUIUIMHBL M MEKIUCLUILIMHAPHBIE CBSI3U

Ne paznenoB qaHHON AMCHUILIIUHBL, 711 KOTOPBIX HEOOXOAUMO H3ydeHHE

Hanmenosanue 00ECIICYNBAONINX U 00ECIICUNBASMBIX U CIIHTLTHH
TUCIIATUIHH
1 2 3 4 5 6 7 8 9 10 11 12 | 13
[IpenmecTByronMe TUCIUATUTHHBI
1 Undopmarnka + + + + + +
2 Jlornueckne OCHOBBI + +
5BM
3 OCHOBEI
QITOPUTMU3AIUH U + + + + + +
IPOTPaMMHUPOBAHHUS
[Mocnenyromuye AUCIUILTAHBI

1 BeruncnurenbHas + 4 4 N + N N N N
MareMaTuKa
2 Marematnueckue
METOMBI B + + + +
unpopmaruke (I'TIO3)

5.4. CooTBeTCTBHE KOMIIETEHIUI, JOPMUPYEMBIX MPU U3YUEeHHUH TUCHMILIHHBI, 1 BUI0B 3aHATHIi
CooTBeTcTBHE KOMIETEHINH, (OPMUPYEMBIX MPH HM3YYECHUH JUCIUIUTAHBI, ¥ BUIOB 3aHSATHHA
IpeJcTaBiIeHo B Tabmuie 5.4.
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Tabnuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH H3YYEHUH AUCIUIUIMHBI, ¥ BHJOB
3aHSATUN

Bunrwl 3anstuit

Komnerenn
15044

2 2 S DopMbI KOHTPOJIS
o o < <
= = o O &

OIIK-2 + + + OT4er 10 UHAUBUAYAIBHOMY
3aJiannio, DKx3aMeH, KoHCIekT
camoroarorosku, Onpoc Ha
3aHATHAX, TecT

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYIIL.
7. JIabopaTropHbie padoThI
He npenycmorpeno PVYII.

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHnoBaHue mpakTHYECKUX 3aHATUI (CEMUHAPOB) MPUBEACHO B Tabuie 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 0]
& z E
3 = =
Z > 5
HasBanus pasnenos HanMeHOBaHHE IPAKTUIECKUX 3aHATHH (CEMUHAPOB) & 7 &5
S S E
= 2 2
&l S g
~ S
3 cemectp
1 MHOXecTBa 1 UX Omnepaiuy HaJl KOHEYHBIMU MHOXECTBaAMU 4 OIIK-2
crenupuKanum. Wroro
Onepanuu Haj
KOHEYHBIMU
MHOKECTBAMH
2 MHoxecTBa U Onpenenenne CBOMCTB OMHAPHBIX OTHOILIEHHH 6 OIIK-2
OTHOILIEHUA. AHaIN3 Hroro
OMHApHBIX OTHOLIEHUH,
3aJJaHHBIX MaTpHULIEH
7 I'enepupoBanue Pemenue 3a1au ¢ HCHonb30BaHUEM KOMOMHATOPHBIX 8 OIIK-2
KOMOMHATOPHBIX 00BEKTOB
00BEKTOB Vitoro 8
9 OCHOBHBIE TOHATHSA 3aja4m 0 HaXOXKJACHUM KpaTdyaulux myTen 6 OIIK-2
TeopHuu rpagos Wroro 6
10 IIpencraBnenue rpada Ilpencrasinenue rpada pasinyHbBIME CIOCOOAMU 6 OIIK-2
MaTpHIIEN CMEXHOCTH, Hroro 6
UHIMJICHTHOCTH U
CIIHCKaMHU CMEXHOCTH
11 MuHnMu3anus u Pabota ¢ pyHKIUSAME anredpsl JIOTUKU 6 OIIK-2
peanuzanus QyHKINUN Vitoro
anreOpbl TOTUKH
Hroro 3a cemectp 36
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tabnuue 9.1.

9. CamocrosiTesibHasA padoTa
Buner camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUU MIPE/ICTABICHBI B

Tabmuma 9.1 — Buasl camocTosTenbHON pabOThI, TPYIOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 o]
= z £
2 = g
v < o m
Bunel camocTosTenbHON g . 28
Hazpanus pa3znenos 5 S5 DopMbI KOHTPOJIS
paboThI 3 S B
S o =
2 o 2
= S
3 cemecTp
1 MHoXecTBa U UX IToaroroBka k 2 OIIK-2 Koncmext
crienupuKaIum. MPaKTUYECKUM 3aHATUSIM, caMonoAroToBku, Otuer
Onepanuu Haj ceMuHapaMm 110 UHIUBUIYATbHOMY
KOHEYHBIMU MHOXECTBAMH Huto, Tect
OHE OHKCCTBAMH 115 ha60TKA JIEKLIHOHHOTO 2 3a/aHHIo, 16C
marepuala
Uroro
2 MHoOxecTBa " IToaroroBka k OIIK-2 Onpoc Ha 3aHATHSX,
OTHOIIICHUA. AHAN3 MPAKTUYECKUM 3aHATUSIM, Otyer o
OMHApHBIX OTHOIIEHUHM,  CeMHHapam WHIUBUAYAIEHOMY
HHBIX MaTpHULICH Huto, Tect, Dx3ameH
3aja arpuie [IpopaboTka JIEKITMOHHOTO 2 sajanmo, Tect, Jksame
Marepualna
Hroro
3 YacTtuyHo- CaMocCTOoSTENILHOE OIIK-2 Tect, Dx3amMen
YIOPSA0YEHHOE u3ydeHue TeM (BOIpOCOB)
MHOXXECTBO TEOPETUUECKON YacTH
Kypca
Uroro
4 OyHKIUU U CamocToSTeNIbHOE OIIK-2 Omnpoc Ha 3ansTUsX, Tecr,
0TOOpaXeHUs U3y4eHue TeM (BOIPOCOB) DK3aMeH
TEOPETUUYECKON YacTH
Kypca
[TpopaboTka ITEeKIIMOHHOTO 0
Marepuasna
Hroro
5 AnreGpa OTHKH, [TpopaboTKa JEeKIIMOHHOTO 4  OIIK-2 Omnpoc Ha 3aHaTHX, TecT,
JOTUYECKHE (PYHKITUH. Marepuasna DK3aMeH
Onepanuu J'IOI:I/IKI/I Vitoro 4
BBICKa3bIBAaHU I
6 OCHOBBI [TpopaboTka ITEeKIIMOHHOTO 4  OIIK-2 Omnpoc Ha 3ansTUSX, Tecr,
KOMOMHAaTOPUKH Marepuaia DK3aMeH
Hroro
7 I'enepupoBanue [TonroroBka k 6 OIIK-2 Otyer mo
KOMOWHATOPHBIX 00BEKTOB MPAKTUYECKUM 3aHITUSIM, WHIUBUIYAIEHOMY
ceMHHapam 3aganuio, Tect, Dk3amMeH
Hroro
8 KomOuHaropHbie CamocTosiTenpHOe OIIK-2 Tect, Dk3ameH
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KOHUTYypaIuu

H3y4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTh

Kypca

Hrtoro

9 OCHOBHBIE NOHATUI IToaroroBka k OIIK-2 Onpoc Ha 3aHATHSX,
Teopuu rpadoB MPAKTHYECKUM 3aHATHIM, Otuer o
ceMUuHapam WHIUBUAYAIbHOMY
[TpopaboTka JIEKIIMOHHOTO 2 sajanmo, Tect, Jksamen
Mmarepuala
Uroro
10 Ilpencrasnenue rpada Iloaroroka k OIIK-2 Otuer no
Marpuieil CMEKHOCTH, MPAKTHYECKUM 3aHATHIM, WHIUBUAYAIbHOMY
WHIUJICHTHOCTH H ceMUuHapaMm 3ananuio, Tect, Dxk3aMeH
CIIUCKAaMU CMEKHOCTH Vitoro
11 MunumMu3amus u [ToaroroBka k OIIK-2 Otyer mo
peanuzanus QyHKIUN MPAKTHYECKUM 3aHITHIM, WHIUBUAYAIEHOMY
anreOphl JIOTUKH CceMHHapam 3amanuio, Tect, Dx3aMeH
Htoro
12 3axkoHEBI CaMocCTOoSTENILHOE OIIK-2 Tect, Dx3amMen
(bYHKIMOHUPOBAHUS u3ydeHue TeM (BOIpPOCOB)
aBTOMAaToOB TEOPETUYECKON YacTu
Kypca
Htoro
13 Cxembl aJITOPUTMOB CamocTosTenbHOE OIIK-2 Tect, Ox3ameH
u3ydeHue TeM (BOIpPOCOB)
TEOPETUYECKON YacTh
Kypca
Htoro 4
Hroro 3a cemecTp 54
[ToxroToBka u caavya 36 DKk3amMeH
HK3aMeHa
Hroro 90
10. KypcoBas pabora (mpoekr)
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /Jisi OEHKH yCIeBAeMOCTH 00y4aromXxcsi

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — banibHbIe OIIEHKH 7151 2JIEMEHTOB KOHTPOJISI

. . MaxkcuMasbHBIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJ 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a mepuon
NEeSATETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
KoHncriekt 10 5 10 25
CaMONOJrOTOBKU
Ornpoc Ha 3aHATHIX 5 5 5 15
10
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Otuer o 5 5 5 15
WHIUBUIYAIEHOMY

3aJJaHHIO

Tect ) S) ) 15
Hrtoro makcumym 3a 25 20 25 70
150 (V)

DKk3ameH 30
Hapacraromum nrorom 25 45 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — I[lepecuet 6ay10B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH

bayuel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHOM cymMmbl OaisioB Ha gary KT

4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHOU cyMMBbI OatoB Ha aaty KT

11.3. Ilepecyet cyMMbI 0a/1710B B TPAAULMOHHYIO H MEKIYHAPOIHYIO OLIEHKY
[lepecuer cymMMbl 06asIOB B TPAAUIIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEJCTABICH B TAaOIHIEe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Htoroas cymma 6amios,

Onenka (I'OC) YUUTBIBACT YCIICIIHO CIAHHBIN Ouenka (ECTS)

IK3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouens xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HoCpeicTaeio)
2 (HeyROBIICTBOPHTE L HO) (HE Huxe 60 6amos F (meynoBneTBopHUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITHOHHOE o0ecTedeHrue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. IlleseneB HO.II. IuckperHas maremartuka [DIEKTPOHHBIA pecypc| : yded. mocodue —
OnexktpoH. maH. — Cankr-IlerepOypr : Jlamp, 2016. — 592 c., mara obpamenus: 08.05.2018
[OnexrponHbIi pecypce]. - https://e.lanbook.com/book/71772

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. JluckperHas maremaruka: YueOHoe mocooue / bapannuk B. I'., Uctureuesa E. B. - 2015. 137
c. [Dnexrponnsiit pecypce] - Pexxum gocryma: https://edu.tusur.ru/publications/5743, mara oOpaiieHus:
08.05.2018.

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3are1bHBIC y4eOHO-MeTOAMYECKHE T0COOHs
1. JluckperHas maremaruka: MeToAMUYeCKUe YKa3aHUS JJIs BHIIOJHEHUS MPAKTUUECKUX paboT /
bapanauk B. TI., Uctureuea E. B. - 2015. 15 c. [Dnexkrponnsliii pecypc] - Pexum moctyma:
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https://edu.tusur.ru/publications/5063, nara o6pamenus: 08.05.2018.

2. JluckpeTHass MaTeMaTHka: MeToarYecKue yKa3aHus 10 caMOoCTOsATEbHON padoTe / bapanHuk
B. I., MHcrurewea E. B. - 2015. 14 «c¢. [OnekrpoHHbii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/5064, nara oopamenus: 08.05.2018.

12.3.2. YuyeOHO-MeTOAUYECKHE TOCOOUS /151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
UHBAJH/I0B

YueOHO-MeTOANYEeCKNE MaTepHaibl Ul CAaMOCTOSTEIBHOW U ayTUTOPHON paboThl 00ydaromumxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUIOB MPEAOCTABISAIOTCS B (hopMmax,
a/lalITUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbS U BOCIIPUATHS HH(OPMAIIHH.

JL1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B ()OpME IEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpMe YBETUUCHHBIM MIPH(TOM.

JI1s1 1M1 ¢ HAPYLIEHUsSIMM CJIyXa:

- B ()OpME IEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOM (hopme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOIO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopMme.

12.4. Ilpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMANIMOHHbIE CIPABOYHbIE CHCTEMbI

1. MuadopManmoHHO-aHAIUTHYECKAS cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp

2. HWudbopmanmonnas cuctema - https://uisrussia.msu.ru

13. MarepuaibHO-TeXHHYeCKOe o0ecreyeHue TUCHMILNINHBI M TpedyeMoe MPpOrpaMMHoe
o0ecrneyenune

13.1. O6umue TpedoBaHNS K MATEPHAJIbHO-TEXHMYECKOMY M POIPAMMHOMY 00eCIe4eHH 0
AUCHUTLTUHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATH I
Jnis mpoBeneHus 3aHATAN JIGKIMOHHOTO THIIA, TPYIIOBBIX W WHAWBHIYATBHBIX KOHCYIbTAIIHA,
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHON aTTecTallMM HCIONb3yeTcsl yueOHas ayluTOpHs C KOJIMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKON M cTaHIapTHOM yueOHoM Mebenbto. Merores
JI€MOHCTpallMOHHOE 000pylOoBaHHE U Y4eOHO-HaIIsAHbIE MOcoOus, OOecreunBaONIIe TeMaTHYECKue
WJLUTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUTUTHHEL.

13.1.2. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecredeHne sl NPAKTHYECKUX 3aHATHI

Jlaboparopus ['TIO / «JlabopaTopust MOATOTOBKH pa3padOTUYNKOB OM3HEC-TIPUITTOKEHU)

yueOHasi ayauTOpus JUIs MPOBENCHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs s
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIO TUIMA, MOMEIIEHUE JJiI KYpCOBOTO IPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT), MOMEINIeHHEe IS TMPOBENCHUS TPYNIOBBIX M WHAWBHUIYaTbHBIX KOHCYIBTAILIUMH,
IMOMEIICHUE JIA MPOBCACHUA TCKYHICTO KOHTPOJIA U HpOMGX(YTOHHOﬁ arrecralu, IIOMCIICHUE [JIA
CaMOCTOSITENTLHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepimununa ynuna, 1. 74, 425 ayg.

Ornucanue UMerIIerocs 000pyI0BaHHUS:

- [I3BM (Intel Pentium G3220, 3 G, 4 Gb RAM) (12 mit.);

- [Inma3mMeHHsIil TENEBU30D;

- Maruuro-mapkepHas JOCKa;

- Kommnekt cnenuanu3upoBaHHoi yaeOHO Mebenu;

- PaGouee mecto npenonasares.

[TporpamMHoe oOecnieueHue:

- 7-Zip

— Google Chrome

— Microsoft Windows 7 Pro
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— OpenOffice

13.1.3. MarepuaJIbHO-TeXHHYECKOe M IPOrPpaMMHoOe obecredyeHune I CaMOCTOATeJIbHOM padoThl
Jist caMoCTOSTeNNbHON paboThl UCTHONB3YIOTCS y4eOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIACCHI),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocriekT, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast ob6nacTs, . Tomck, Beprmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6aacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000py1OBaHUS:

- yaeOHast meOeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. - 5 mit.;

- KOMIBIOTEPHI MOIKIOYCHB K cetu «MHTepHeT» M 00eClevYMBarOT JOCTYN B AIIEKTPOHHYIO
nH(pOpMAITMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCHTETA.

[TepedeHp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITIMHBI /ISl JTHI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pOBbS U WHBaJIUIaMU
OCYILECTBIISIETCS C UCIOJIBb30BaHUEM CPEACTB 00ydeHHs OOIIEro U CIIeHaIbHOIO Ha3HAYEHUS.

[Tpu 3aHATHAX € OOy4alOLIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CPEIACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/nepenaud yueOHOM MHPOpMalMKU B JOCTYHNHBIX (hopMax, MOOMJIBHOM CHCTEMBI MPENOAABAHUS
Ui OO0y4aroIMXCs C WHBAIWIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4aroIlMecss C HapylIeHHEM Cilyxa, 00OpylOBaHAa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, WIEKTPOHHOHN JOCKOH, MYIBTUMEIUWNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYyCMOTPEHO MCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IIPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM CcJaii/la Ha 3KpaHe) Mpu IOMOIIY BUACOYBETUUUTENEH Isl KOM(POPTHOTO MPOCMOTPA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH OINOPHO-ABHIaTeJbHOI0 anmapara
HCIOJNIb3YIOTCSl aJIbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HH(OpPMANUU U JApyrue TEXHUYECKHE CpeicTBa
npuema/mepenayu ydeOHOW HMHGpOpPMALUMU B AOCTYMHBIX (popMax, MOOWIBHOW CHUCTEMBbI OOy4YeHMS IS
JTozied ¢ MHBAJIMIHOCTRIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAAMH 110 OPTaHU3AlUH U3YYeHUs
JUCIUIINHDI

14.1. Coaep:xkanue OEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHd chOPMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPEIJICHHBIX 32 TUCIUTLIMHON
KOMIIETEHITUH UCTIONIb3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHNus
1. [Tycth MHOXECTBO A — MMOJIMHOKECTBO YHHUBEpcaiabHOro MHOXkecTBa U. Uemy Oyner paBeH
pesymbTar omepanun oobequaeHms ' )7

Qinl > C
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2. Ha muoxxectBax A u B 3agano bunapuoe otnomenue R(a, b)={(a,b)| b < a}. s xaxux
nap uucen (8, 3) u (10, 6) 5To OMHAPHOE OTHOIICHUE BBITIOTHSICTCS?

TOJIBKO JJIs1 BTOPOU

HU JJIs1 OTHOU

JU1s1 00enx

TOJILKO JIJIsI IEPBOA

3. ITycts A 1 B - MmHOXecTBa neiictButensHbix uynucen: A = [0, 7], B = (2, 4]. Yemy paBHO
MHOXecTBO A\B?

[0,2] U (4, 7]

[0,2) U (4, 7]

0]

[0,2] U [4, 7]

4. Paccrosinue mexay BepmrHamMu A u B B rpade ¢ 3a1aHHBIME ITTHHAMH pedep paBHO

19
17
25
23

S. MHoxecTBO A - TOAMHOKECTBO YHUBEPCAIHLHOTO MHOXKECTBA /. UeMy paBeH pe3yabrar

onepauuy nepecedctns (AN A)?
0]
A
U

6. Kakumu cBoiicTBaMu ompezensieTcsi OTHOIICHHE SKBUBAJICHTHOCTH OMHAPHOTO OTHOIIEHUS
Ha MHOXECTBax"?

pedIIeKCUBHOCT U TPAH3UTHUBHOCTH

CUMMETPHUYHOCTh U TPAH3UTHBHOCTH

pedIIeKCUBHOCTh, CAMMETPUYHOCTD, TPAH3UTHBHOCTH

HET BEPHOTO OTBETA

7. Kakas oneparnusi HaJi MHOKECTBaMU Ha3bIBAE€TCS OJTHOMECTHOM?
JIOTIOJIHEHNE

o0beanHeHNE

[epeceyecHue

pa3HOCTh

8. Kakoii rpad Ha3bIBaeTCsi OpUEHTUPOBAHHBIM?
rpad, KOTOPBIH HE CONEPKUT pedep

rpad, peOpa KOTOPOro UMEIOT HallpaBJIeHNE

rpad, KOTOpPbI UMeeT NEeTII0

Bce Tpad)bl OPUEHTUPOBAHBI

9. Ha pucyHke nokazaHo

B
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AUB
ANB
A\B

HCT BCPHOI'O OTBCTA

10. MHOK€ECTBO BCEX ITOIMHOXKECTB - 3TO
CaMO MHOKECTBO

yCTOE MHOKECTBO

YHHUBEPCAIbHOE MHOKECTBO

711000€ MHOXKECTBO

11.  Haiitu AUY B eciiu A={a,b,v}, B={v,d,s}
AUB={ab,yv,ds}

AUB={ab}

AUB :{V}

AUB={ab,vyv,ds}

12. Pemnre 3amaqy ¢ mOMOIIBI0O METO/IOB €CTECTBEHHOHAYYHBIX AUCHUIUIHH. [IycTh A —
MHOXECTBO HauaibHHK0a Hekoero 3A0, B — MHOKECTBO €ro coTpyaIHHKOB. Kakoe u3 COOTHOIICHUIA
BEpPHO?

(ANEB)=0

(ACB)

A=B

(A+B)

13.  Hausi mokectBa A={1,2} u B ={3,4}. Uemy paBHO npsimoe (JiekapTOBO) MPOU3BEICHHE
MHOXecTB A u B?

AxB={(13),(1,4),(23),(24)}

AxB={(13).(14),(34)}

AxB={(12),(14),(3.4)

AxB={(14)}

14, IIprMeHsss OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH U METO/IbI
MaTeMaTHYeCKOTo aHalin3a, nanTe onpenaeneHue. Paznocts MuoxkectB A B — a10...

MHOX€eCTBO, COCTaBIEHHOE U3 TEX 3JIEMEHTOB, KOTOPbIE OAHOBPEMEHHO NPUHAIEKAT KAXKIOMY

n3 MHOXKeCTB A 1 B

MHOXeCTBO, COCTOsIIIIEE U3 BCEX TE€X IEMEHTOB, KOTOPbIE MPUHAAIEKAT XOTS ObI OTHOMY U3

MHOkecTB A 1 B

MHOX€eCTBO, COCTOSAILEE U3 BCEX AIEMEHTOB MHOKECTBA B, KOTOpBIE HE MPUHAJIEKAT MHOKECTBY

A TIpu yCIIOBUHU, YTO MHOXKECTBO A SBIISIETCS TIOJMHOKECTBOM MHOXKeCTBa B

MHO0X€eCTBO, COCTOSIIIIEE U3 BCEX ANEMEHTOB MHOXECTBA A, KOTOpPbIE HE IPUHAJIEKAT MHOKECTBY

15. Yemy paBHa MOIIHOCTH CJICTYIOIIIETO MHOXKECTBA {0,—1,—2,—3} U {O,L 2,3} ?

16.  Ckonbko pebep y 10-BepmrHHOrO fepeBa?
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17. CKOIBKUMH CITOCOOAMU MOKHO Pa3iIoKUTh S Pa3IMUHBIX MAPOB M0 3 pa3IMyHbIM ypHaM?
35

35

15

1

18.  bunapnoe otHomeHue "ObITh cTapiue": "X crapiie y" SBiaseTcs:

pedIeKCUBHBIM

CUMMETPHYHBIM

aCUMMETPUYHBIM

HCT BCPHOI'O OTBETA

19.  Kakoe u3 npeniokeHHbIX YTBEPKICHUHN SBIISIETCS! BBICKA3bIBAHUEM?
JIBe cobaku

Mocksa — cronuna Poccun

Kakoe ne6o romyboe!

4 — IpoCTOE YHCIIO

20.  Mynsrurpadom Ha3bIBACTCS:

rpad, B KOTOPOM Mapbl BEPIIMH MOTYT OBITh COCIMHEHBI OoJiee YeM OIHHM peOpoM, TO €CTh
coJiepKaIluii KpaTtHeie p€0pa, HO HE COJEpIKAIIUM TTEeTeIb

0001 OpUEHTUPOBAHHBIN rpad

71000#1 HEOPUEHTHUPOBAHHBIN rpad

rpad, conepKaiuii meTim

14.1.2. Jxk3aMeHAIlMOHHBIE BONPOCHI
. OmpeneneHre MHOXXECTBA, 3JIEMEHTa MHOMKECTBA, MOJMHOXKECTBA, CIIOCOOBI 3a/laHUsl MHOXKECTBA.
Onepauuy 00beIMHEHUS, NEpPEeceUeHMs, pa3HOCTH, jomnojgHeHus. CBoiicTBa omnepauuii Haj
MHOXecTBaMu. Jlnarpammel BenHa.

2. Ilpsmble mpousBeneHuss MHOxecTB. Omnpenenenue mnpsmoro npousBeaeHus. [Ipumepsl. Teopema o
MOIITHOCTH MHOKECTBA, 00pa30BaHHOTO JIEKapTOBBIM MPOU3BEIEHUEM N MHOKECTB.

3. OTHoweHus, cBoiicTBa oTHomeHu. OOparHoe oTHoweHne. O6pa3 u npoodpas MHokecTBa A. OOnacTh
onpenesieHus M o0nacTb 3HaueHuss OuHapHoro oTHomeHus R. Kommosunus oTHOLIEHMH.
Onpenenenne ¢pyHKIMKU U oTodpaxenusd. [lonsitue oOparHoil pyHKUIMH.

4. CnenuanbHble OWHApHBIE OTHOIIEHUS, CBOWCTBA OMHAPHBIX OTHOUIEHUH: pe(IIeKCUBHOCTD,
aHTHPE(IEKCUBHOCTb, CUMMETPUYHOCTb, AHTUCUMMETPUYHOCTD, TPaH3UTUBHOCTb,
AHTUTPAaH3UTUBHOCTD.

5. OtHoleHWe SKBUBaJIEHTHOCTU. OTHOLIEHHE MOPSAJKA: TOHATHE MPEANopsiKa Ha MHOXECTBE A,
YaCTUYHOIO MOpsKa, JUHeHHoro mnopsaka. [loHsaTHs HauOoONbIIEro M HAWMEHBILEro 3JIEMEHTa
YaCTUYHO YNOPSI0YEHHOTO MHOXKECTBA.

6. AnreOpa JIOTUKH, JIOTHYECKHUEe QYHKIUH (MK MepeKtodyaTeNbHble QYHKIUN U CIIOCOOBI UX 3a7aHus).
Cynepnosuiun 1 ¢dopmynsl. IlpencrasBnenue normdeckux (QyHKUUN pa3aTudHBIME (OPMYITaMH.
OkBHUBaJieHTHbIE (paBHOCWIbHBIE) (yHKuMU. CyllecTBeHHble U (DUKTUBHBIE IE€pEeMEHHbIE.
JIBoiicTBEHHBIE (DYHKIUU.

7. ByneBa anreOpa ¢yHKUMN U SKBUBaJIEHTHbIE ITpeoOpa3oBaHus B Heil. Onpenenenue OynaeBoit anreOpsl
¢byukuuii.  OcHOBHBIE — CBOMCTBa  (aKCMOMBI)  OyJeBbIX  ONEpaluid:  acCOLMAaTUBHOCTD,
KOMMYTaTUBHOCTb, AMCTPUOYTHMBHOCTb, MpaBuia e Moprana u T.1. [IpaBuia mojncTaHOBKH U
3aMEHBI.

8. CrenuanpHble DPa3JIOKEHUS TEpeKtodaTeNbHbIX (QyHKIUH. CoBeplIeHHbIE HOPMalbHbIE (POPMBI.
Omnpenenenus COBEpUICHHOW IU3BbIOHKTUBHOM HopManbHOW (opmbl (CAH®) u coBepiieHHOM
KOHBIOHKTHBHOM HopMmanibHOW (opmbl (CKH®). CocraBnenne CJJH® n CKH® mno Tabauuam
uctuHHoctu. [lpuBenenne xk C/AH®. Ilonatue nM3bIOHKTUBHOM HOpMaibHOW ¢opmbl (JHD).

-
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[Toctpoenne JIH® c momomipio 3KBUBAJICHTHBIX TpeoOpa3oBaHuii. Ilepexon OT KOHBIOHKTUBHON
HopmanbHOU Gopmbl (KH®D) x JIH®D. IlpaBuno «pacmerienus» aia nepexoga ot JJHD xk CIHO.
ITpusenenue xk CKH®.

9. Ionsitne KH®. IToctpoenne KH® ¢ momoipio SKBUBaJIEHTHBIX MpeoOpa3oBanmii, mepexoa ot JJHD k

10.

I1.

12.

13

15.

16.

17.

18.

19.

20.

KH®. ITpaBuio «pacmernenus» 1 nepexonga or KH® k CKHO.

Munummzanuss  Jorudeckux(mepekiodyarenbubix) ¢GyHkiuil. TeopeMa O BO3MOXKHOCTH H
OTHO3HAYHOCTU TPEACTABICHUS JIOTUYCCKUX (YHKIMA B BUAE COKPAIICHHOW JU3BIOHKTHBHON
(KOHBIOHKTUBHOW) HOpManbHOW (opmbl. [lonstue wumrmukantel. TynukoBeie JIH®. Ilonstue
munuManbHoi JJTH® (MIH®). I'paduueckuii ciocod mocrpoenne MIHO.

[TonmnoTa cuctembl jorudeckux GyHKiui. [loHATHE TOMHON CHCTEMBI JIOTHYECKUX (YHKITUH.
Teopema o QyHKIIMOHAILHOH MMOHOTE.

Onpenenenue 6azuca. [Ipumepsl GyHKIIMOHATBLHO-TIONHBIX Oa3ucoB. CBs3b OyIeBOM anreOpsl U
Teopun MHOXecTB. [loHsTue OyneBoit anreOpsl MHOKecTB. Teopema 00 m30MOp(hHOCTH OyneBOit
anreOpsl Jorndecknx (PyHKIuM 1 OylieBoi anreOpbl MHOXKECTB.

. Paspemmmeie u Hepa3pemmMebie mpooieMbl. CxeMbl anropuTMOB. CXEMBbI TOTOKOB JTAHHBIX.

14.

OcHoBbl koMOMHaTOpHKH. OOImKe npaBuiIa KOMOMHATOPUKU. DopMysia BKIFOYEHUH U BBIKJIIOUEHUI.
[IpaBuia cymMsl 1 ipousBeneHus. Ilpumepst pemenus 3agad. Kpyru Diinepa. Tumbl paccTaHOBOK.
Pa3zmenienus ¢ nmoBropeHussMu U 6e3 HUX. OCHOBHbBIC NPU3HAKU PACCTAHOBKU THIA «pPa3MEILEHUs C
MIOBTOPEHUAMM». TeopemMa O KOJIMYECTBE TaKMX paccTaHOBOK. OCHOBHBIE NMPHU3HAKU «Pa3MEIECHUS
6e3 nmoBropeHuit». Teopema o mojcueTe yrciaa pacCTaHOBOK YKa3aHHOTO THIIA.

[lepecranoBKM ¢ MOBTOpeHUSIMU U 0€3 HUX. OCHOBHbBIE NPU3HAKU NEPECTAaHOBOK 0€3 IOBTOPEHUM.
TeopemMa 0 mozpcdere uuciia pacCTaHOBOK YyKa3aHHOro Tuma. llepecTaHOBKM C IOBTOPEHUSAMM.
Teopema o nmoacuere KOJIMUECTBA TAKUX I1EPECTAHOBOK.

Coueranus ¢ MOBTOpeHUsIMH U 6€3 HuxX. OCHOBHBIE IPU3HAKU coueTaHUi 6e3 moBTopeHuil. Teopema o
MIOJICUETE KOJIMYECTBA TaKUX coueTaHui. OCHOBHBIE IPU3HAKKU COUETAaHUH C MOBTOPEeHUsIMU. Teopema
0 IIOJICYETE KOJIMYECTBA COYETAHNUN ¢ TIOBTOpEeHUsAMU. OCHOBHBIE CBOMCTBA COUETAHUM.

OnemenTsl Teopuu rpadoB. OCHOBHBIC ompeneneHus, THIBI rpadoB. OnpeneneHue rpada, BepuuHbl,
peOpa (ayru, memwid, 3BeHa), OTHOLICHHWE WHLUACHTHOCTH, CTENEeHb BepIIMHBbI. OCHOBHbBIC THUIIBI
rpadoB (oprpad, Heoprpad, yaurpad, myasrurpad, MmonHsld rpad). MapmpyTsl, IENH, THUKIBL
CaszHocTb. ['pag THna «aepeBo», 0CTOB, paspes.

[Tnanapusie rpadsl. CriocoObl 3aganus rpadoB. MaTpuiia HHIIMIACHTHOCTH 7 OPUEHTUPOBAHHOTO U
HeopHeHTupoBaHHOro rpaga. Coucok pebep. Marpuua CMEXHOCTH Ui OPUEHTHPOBAHHOTO H
HEOPUEHTUPOBAHHOTO Tpada.

Omnpenenenue myTel u KpaTdyaimux nyrei B rpadax.

14.1.3. Tembl HHAUBUAYAJILHBIX 3a]aHU
1. Onepanuu HaJ KOHEYHBIMA MHOXKECTBAMHU
2. Onpenesnenre CBOMCTB OMHAPHBIX OTHOILIEHHH
3. Pemienue 3a1a4 ¢ UCMOJIb30BAaHHEM KOMOMHATOPHBIX 00BEKTOB
4. 3agaun 0 HAXOXKIECHNHU KpaT4auIlnx IyTeu
5. [Ipencrasnenwne rpada pazTudHBIMUA CIIOCOOAMHU
6. PaGota ¢ pyHKIMSAMH anreOpbl JIOTUKH

14.1.4. Tembl OIPOCOB HA 3aHATHAX
1. OmpeneneHne MHOXKECTBA, 3JIEMEHTa MHOXXECTBA, IOJMHOXECTBA, CIOCOOBI 3aJaHUA

MHOXCCTBA.

[\

. Onepaniuu 00beTUHEHUS, TIEPECEUCHUS, PA3HOCTH, IOTIOJTHCHHUS.

3. CgoiicTBa onepanuii HaJi MHOKECTBaMH.

4. lnarpammsel Benna.

5. OTHOILIIEHHS, CBOMCTBA OTHOIIICHHH.

6. O6pa3 u mpooOpa3 MHOKECTBA A.

7. Komno3uiys OTHOILIEHUH.

8. CBoiicTBa OMHAPHBIX OTHOIICHUH.

9. Anrebpa noruku, Jorudyeckue (YHKIUHU (WU TepeKiIroyarebHble (PYHKIUU U CIOCOOBI MX

3a/IaHMs).

10. [IpencraBnenue Jorudeckux GyHKIUN pa3IMIHbBIME (popMynamMu.
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11. Obume nmpaBuIa KOMOMHATOPHUKH.

12. ®opmyna BKIIOYEHUN U BBIKIFOUECHHM.

13. IlpaBuna cymmbl U IPOU3BENCHUS.

14. Kpyru Diinepa.

15. Tumnel paccTaHOBOK.

16. Pa3menieHus ¢ MOBTOPEHUSIMU U O6€3 HUX.

17. OcHOBHBIE IPU3HAKHU PACCTAHOBKU TUIIA «Pa3MEIIEHUS C IOBTOPEHUSAMU Y.

18. OcHOBHBIE OTpeAeIIeHH s, TUIIBI TpadoB.

19. Onpenenenue rpada, BepmuHbI, pedpa (Iyru, NMETIU, 3B€HA), OTHOIICHHE WHIUJACHTHOCTH,
CTENEeHb BEPIIMHBI.

20. OcHoBuble TUIHBI TpadoB (oprpad, Heoprpad, yaurpad, mynsrurpad, moIHbIH rpad).

14.1.5. Bonipochbl Ha caMONOATOTOBKY
1. Onepanuu HaJg MHOKECTBAMU
2. YacTU4YHO-YIIOPSI0YEHHOE MHOKECTBO
3. OyHKIHUHA U OTOOpaKEHHS
4. KomOuHaTopHbIE KOH(UTYpAITIH
5. 3akoHbI (DYHKIIMOHUPOBAHUS aBTOMATOB
6. Cxembl aIrOpUTMOB

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJHU/I0B
Jns aun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI M HMHBAIUIOB IPEIyCMOTPEHBI
AOHNOJHHUTEIIBHBIC OLICHOYHBIC MAaTCpHalibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/III€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
310pOBbA U UHBAJIMAOB

KaTeFOPI/II/I BI/IIII)I JOITIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI:I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOIIbHBIE Pa0OThHI

C HapyleHUsIMU
ciryxa

[MpeumyiiecTBEHHO MUCHMEHHAs
pOBepKa

C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCTHast TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUYaIbHO)

C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHbIE pabOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiecTBeHHO pOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMHU UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI =~ 0OYUaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeTogu4yeckne peKoMeHAALMH M0 OLeHOYHBIM MAaTEePHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/10B

Jnsg nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbSI M HMHBAJIWJOB IpelycMaTpUBAETCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, @ UMEHHO:

— B Ie4aTHoM (opme;

- B Ie4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOZOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IIPEIOCTABIIEHUE 3aaHMsI C UCIIOJIB30BAaHUEM CYypJONIEPEBOA.

JluiaM ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMU 3/I0pOBbsSI M MHBAJIHJIaM yBEJIMYMBAECTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[iIs Takux oOydaromuxcs MpeaycMaTpuBaeTcs
nocTtymnHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUS, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;
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- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTCHTA;

- NPE/ICTABICHUE OTBETOB YCTHO.

[Ipouieypa OLEHUBAHUS pPE3YIbTATOB OOYYCHHS JHMII C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH
30POBbS M HMHBAJIHMJOB 1O JUCHUIUIMHE IMPEIyCMaTpHBAET IMpeocTaBieHne MHpopMmanuu B (opmax,
aIaNTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPHATHS HH(POPMAIIHH:

JJ1s1 1M1 ¢ HApYIIEHUSIMH 3PeHUsI:

- B ()OpME IIIEKTPOHHOTO IOKYMEHTA;

- B M€YaTHOM (hOpMe YBEITUUCHHBIM HIPU(TOM.

J1J1s1 JIMI ¢ HAPYIIEHUsSIMH CJTyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JJ1s1 JIMI ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOIO anmapara:

- B ()OpME BIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

HpI/I HeO6XOI[I/IMOCTI/I g JIMl € OIrpaHUYCHHBIMH BO3MOXHOCTAMU 340POBbA W HWHBAJIUWI0B
[poIIieypa OIIEHUBAHHUS PE3YIIBTATOB 00YUIESHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO TAIOB.
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